O ver the past 20 years, occupational therapists have begun working in neonatal intensive care units (NICUs) and Level II nurseries, representing a pioneering effort within the profession of occupational therapy (Rappaport, 1992) . In the American Occupational Therapy Association's (AOTA, 1991) most recent member data survey, the NICU was included as a work setting for the first time, with .7% of 20,000 respondents describing the NICU as their primary work setting. Their work represents a highly specialized area of practice because of the fragility of the infants, the vulnerable emotional state of the families, and the complexity of medical and social variables affecting both the infant and family (Anzalone, 1994; AOTA, 1993; Campbell, 1986; Case-Smith, 1988) . Because of the unique demands of the NICU, occupational therapists must have advanced clinical competencies that include knowledge and skills beyond those taught for entry-level practice (AOTA, 1993; Campbell, 1986; Sweeney & Chandler, 1990; Sweeney & Swanson, 1990) .
In 1991, the AOTA Commission on Practice established a task force of five experts to examine the knowledge and skills needed to practice in the NICU (Saltz, 1991) . This task force worked with occupational therapy colleagues around the nation to identifY specific competencies needed by NICU occupational therapists. The resulting Position Paper, Knowledge and Skills for Occupational Therapy Practice in the Neonatal Intensive Care Unit, was approved by AOTA's Representative Assembly inJune 1993 (AOTA, 1993) .
The goal of the present study was to survey occupational therapists with current or past work experience in the NICU to find out what types of duties they performed in this setting and their educational background and training for this work. In identifYing areas of knowledge and skills essential for the NICU, we hoped that our study would add to knowledge gained from the experrise of the AOTA NICU Task Force. On the basis ofNICU occupational therapists' clinical experience, our goal was to evaluate the imporrance of different knowledge and skills for providing competent care and to develop recommendations for educational and training methods that would meet the needs of current and future occupational therapists in this field.
Method

Respondents
Occupational therapists identifIed for this study were selecred on the basis of one or more of the following criteria: (a) was a respondent in the 1990 AOTA Member Data Survey (AOTA, 1991) and indicated that the NICU was a work setting; (b) was an expert reviewer of the NICU Task Force Knowledge and Skills document (AOTA, 1993); or (c) enrolled in one of several neonatal workshops at the 1993 AOTA Annual Conference and Exposition. Two hundred nine neonatal occupational therapists were identified from these sources.
Instrument
A written questionnaire was developed specifically for gathering data in the following areas: (a) demographic information; (b) the frequency with which specific activities were performed in areas of direct service, consultation, follow-up, evaluation, and other services (e.g., research); (c) training experiences; and (d) opinions regarding how to best train and judge competency among NICU occupational therapists. In addition, the respondents were asked to evaluate 18 areas of knowledge and 18 specific skills identified as important for neonatal occupational therapy practice by the AOTA NICU Task Force (AOTA, 1993) . The majority of questionnaire items were presented in multiple-choice or Likert format, allowing for quantitative ratings of responses.
Additionally, one open-ended question asked respondents to describe their preferred method for obtaining the knowledge and skills for NICU practIce.
The questionnaire was reviewed for content validity by three of the five members of the AOTA NICU Task Force and revised according to their suggestions. The survey was then pretested for ease of understanding and administration as well as for content validity by five pediatric occupational therapists working in an NICU. Feedback from these therapists was used to revise the survey for clarity and relevance.
Procedure
The questionnaire was mailed in August 1993 to the 209 identified respondents. Structured mailing and follow-up procedures were used to maximize the response rate (DiJiman, 1978) . A follow-up postcard reminder was sent to respondents 1 week after the initial mailing. Those who did not respond received repeated mailings of the survey (at 3 and 7 weeks) accompanied by cover letters and business-reply envelopes.
Data Analysis
Descriptive statistics were computed for all variables. Frequencies and proporrions were computed for discrete variables, with means and standard deviations computed for continuous variables.
Responses to the open-ended question were qualitatively analyzed and categorized and then quantitatively evaluated.
Results
Demographic Information
One hundred seventy-four occupational therapists returned the survey, yielding a response rate of 83%. Among the respondents, 120 currently were working in an NICU, and 54 had neonatal experience but were not presenrly working with a neonatal population. The majority of respondents had worked in an NICU between 3 and 5 years (35%) or 6 and 10 years (28%), with the remaining working 1 to 2 years (17%), 11 to 15 years (12%), less than 1 year (5%), and more than 15 years (3%). Thus, only 15% had worked more than 10 years in an NICU.
Current Practice
To evaluate current practice in the NICU, analysis of questionnaire responses was restricted to the 120 respondents presently working in an NICU. Within this group, only 30 (25%) worked full time and 90 (75%) worked part time in this setting. Caseloads for NICU therapists were composed primarily of children under 3 years of age for both full time (66% of caseload) and part time (73% of caseload). The majority of the respondents were employed in either a community hospital (40%) or a university or training hospital (25%). The most commonly held positions were clinical specialist or senior therapist (39%) and staff registered occupational therapist (30%). Fifty-nine percem of the respondents reponed that their work facilities had provided occupational therapy services in the NICU between 3 and 10 years.
Only 11 % of the facilities had provided such services for more than 15 years.
Five areas of neonatal practice were examined: evaluation; direct service within the NICU; consultation within the NICU; follow-up service after discharge; and other responsibilities such as administration, team meetings, and research. Within each of these five areas, respondems were asked to indicate the frequency with which they performed specific activities each week, with response categories ranging from never to frequently. Most respondems were providing similar services in their current practice (see Table 1 ).
Respondents were participating in a number of activities in addition to direct care, including working in policy groups with physicians and nurses, quality improvement, discharge planning, coordination of followup clinic procedures, and education of new medical staff. The respondems spem an average of 11 to 15 hours per week with infants younger than 6 months and 6 to 10 hours per week with infams older than 6 months. Additionally, respondents spent an average of 6 to 10 hours per week in a Level II or step-down nursery and 6 to 10 hours per week in the NICU.
Basic Ji-aining
All respondents reported receiving their professional certification between the years 1959 and 1992 (mean and modal year = 1981). The degrees held were bachelor's degree, 56%; emry-Ievel master's degree, 11 %; advanced master's degree, 29%; doctoral degree, 2%; and other, 2%. The respondems had worked an average of 12 years (SD = 6.9 years) as an occupational therapist.
The respondents reported a wide range of training experiences in pediatric fieldwork. Twenty-seven percent Note. NICU = neonatal intensive care unit, n =lIB "Percentage dara represent those respondents indicating frequent performance of the specified practice activiries.
had received some training in a pediatric hospital as part of their undergraduate or entry-level master's Level II fieldwork. and 12% had received pediatric Level II fieldwork training in an NICU. However, 25% did not receive any pediatric Level II fieldwork training before beginning professional work in occupational therapy. Pediatric work experience before NICU work was variable. Twenty-three percent had 3 to 5 years pediatric experience, 19% had 6 to 10 years, and 50% had 0 to 2 years (see Figure 1 ).
Advanced Training in NeonataL OccupationaL Therapy
Most (83%) of the respondents reported that their primary source of training in specific skills and knowledge for NICU work occurred on the job; 17% did nor receive any specific on-the-job training or other form of neonatal therapy training before starting NICU work. Among those with on-the-job training, there was significant variability in quality of instruction. Only 27% in 
Continuing Education
Almost all respondents found continuing education courses to be useful for their practice. Twenry-six percent of the respondents had completed at least one course per year that focused on neonatal issues. Most respondents had completed continuing education classes or workshops in neurodevelopmental therapy (72%) or sensory integration theory and approaches (61 %). When asked to list what forms of continuing education they found most useful for NICU practice, the majority cited national conferences such as those sponsored by Contemporary Forums, the National Center for Clinical Infant Programs, AOTA, the Neonatal Network, and the American Academy of Cerebral Palsy and Developmental Medicine. In particular, they cited courses relating to neurobehavioral evaluation, neurodevelopmental rreatment, and knowledge and skills regarding feeding and swallowing disorders. Forry percent of the respondents had not completed any continuing education training in the administration or interpretation of different assessmen t tools used in neonatal practice. Among the 60% who had taken neonatal evaluation courses, more reported training in use of the Neonatal Individualized Developmental Care and Assessment Program (Als & Gibes, 1985) or the Brazelton Neonatal Behavioral Assessment Scale (Brazelton, 
1984) than any other instruments appropriate for this
The American Journal ofOccupational Therapy population (see Table 2 ). A minoriry of the respondents reported continuing education training in other instruments, including the Assessment of Preterm Infant Behavior (Als, 1982) , the Teaching/Feeding Scales of the Nursing Child Assessment Satellite Training (Barnard, 1979) , the Bayley Scales of Infant Development (Bayley, 1969) (Hedlund & Tatarka, 1988) , and the Movement Assessment of Infants (Larson, 1980) .
Knowledge and Skills
Respondents were asked to rate the importance of the 18 areas of knowledge and 18 specific skills identified by the AOTA NICU Task Force (AOTA, 1993) for their neonatal practice on a Likert scale ranging from 1 (considered not important) to 4 (considered essential). Ninery-four percent rated all 18 knowledge areas as very important (a rating of 3) or essential (a rating of 4). Table 3 shows that 10 of the 18 items were considered essential by at least 75% of the respondents. Of the 18 identified skills, 90% of the respondents rated 16 as very important or essential to their NICU practice. Table 4 shows that 12 of the 18 skill areas were rated as essential by at least 75% of respondents. Only the use of hydrotherapy and fabrication of adaptive equipment or splints were not considered to be highly important skills.
Recommendations fOr Training
When asked to rate the usefulness of 11 methods of educating occupational therapists for NICU practice on a Likert scale ranging from I (considered not useful) to 4 (considered highly useful), mentored experience was most frequently rated as highly useful (87%) (see Table   5 ). On-the-job training, pediatric work experience, an 'Areas of knowledge rated on a 4-poim Likert scale, wirh scores ranging from nat imporranr ro essemiaI.
internship before work in the NICU, and extended conperience. For example, one respondent recommended tinuing education courses also were rated as highly useful that before independent practice, occupational therapists forms of training for the NICU. Self-study was rated as first complete at least 3 years of pediatric work experihighly useful by 38% of the respondents. NICU work produced variable responses. Some responseparated into different categories of recommended traindents specified different lengths of minimum training or ing. Once again, mentored experience in an NICU was work experience before entering an NICU (e.g., 3-5 most frequently recommended by the respondents (38%) years pediatric experience with infant to 5-year-old chilas an important component of training. Only 17% of the dren before neonatal occupational therapy training).
respondents mentioned self-study programs (see Table 6 ). Others recommended specific sequences of training exFifty-three percent of the respondents believed that occu- pational therapists should be required to pass a competency examination before being allowed to practice independendy as NICU occupational therapists.
Discussion
Results of me survey data indicate that current training and education for occupational therapists to work in NICUs are inadequate and need to be addressed. Respondents reported limited experience in pediatrics before starting work in an NICU, and the primary source of their training occurred while on the job. Further, respondents indicated marked variability in the duration and quality of training, whether it was on the job, an internship, or a mentorship.
Many respondents believed that they were inadequately trained for their work and wanted more specialized training, given the few opportunities for NICU internships or mentorships reported. As only 11 % of respondents had worked in facilities that had provided NICU occupational therapy services for more than 15 years, most were pioneers in establishing such services and in creating internship and mentorship opportunities.
Improvement of educational and training opportunities for NICU occupational therapists requires commitment by the profession at both national and local levels. Furthermore, such improvements are most likely to be achieved if seen as occurring as a step-wise process of growth within the NICU field. To move beyond the pioneering stage, we provide the following suggestions for improving the training and educational background of occupational therapists entering and already working in NICUs. Note. NICU = neonaral intensive care unit, n = 157 'Respondents wrote answers to an open-ended question that asked them to describe rheir ideal merhod of rraining for wOtk in rhe NICU. These answers were qualitatively analyzed and caregorized and then quantitatively analyzed.
Pediatric 1X0rk Experience
We suggest that AOTA develop guidelines for occupational therapists entering the NICU that emphasize me need for previous pediatric experience. In developing such guidelines, it is important to consider both the duration of time spent in pediatric practice as well as how such practice helps the occupational merapist develop clinical reasoning skills important for NICU work. This recommendation is consistent with our findings and wim the Position Paper of the AOTA NICU Task Force, which found that "prior experience in pediatric occupational therapy is essential for practice in the NICU" and "provides a perspective of the continuum of normal and abnormal development and of the significance of the family in the child's life" (AOTA, 1993 (AOTA, , p. 1100 . Survey respondents reported that prior work in pediatric occupational therapy is highly valuable in preparing occupational therapists for NICU duties.
A Knowledge Base for NICU 1X0rk
We suggest that NICU knowledge and skills be taught in graduate course work as well as being part of on-the-job training so that NICU occupational therapists possess the knowledge base required to provide competent practice interventions in this setting. The AOTA NICU Task Force Position Paper (AOTA, 1993) identifies areas that should be of basic knowledge, making an important contribution to the development of course work, internships, and mentorships. We believe that self-study programs can play an important role in providing occupational therapists wim a sufficient knowledge base but only if they are used in combination with training by experienced clinicians. Among our survey respondents, only 38% found self-study programs to be valuable, which may, in part, reflect the fact that our respondents were surveyed in the fall of 1993 and, at that time, suitable self-study texts were not readily available for NIeU occupational therapists, Since then, one text has become available (Vergara, 1993). Selfstudy programs by themselves, however, may be insufficient for teaching the clinical reasoning skills and practice techniques required for hands-on work with fragile infants.
Clinical Reasoning Skiffs
We think that NICU practice requires that therapists have opportunities to advance their skills both didactically and clinically, with emphasis on the ability to integrate knowledge, skills, and experience with clinical reasoning. Advanced clinical reasoning skills are essential for NICU occupational therapy practice (Anzalone, 1994) . NICU occupational therapists need to be able to use multiple treatment approaches and know which is most appropriate for an infant on the basis of his or her changing medical and developmental needs.
Development of advanced clinical reasoning skills requires focus and commitment at several levels, including graduate course work and advanced practica and mentorships on the job. Although entry-level occupational therapy students learn basic knowledge and may get exposure to an NICU during Level II fieldwork, their level of clinical reasoning would still be that of a novice or advanced beginner. Actual work experience in pediatric occupational therapy provides a better sense of perspective regarding childhood and family development as well as enhances higher level clinical reasoning skills for the NICU. Graduate programs that offer specific course work and advanced practica in an NICU are needed for further development of advanced clinical reasoning skills. Continuing education workshops on advanced clinical reasoning, along with quality supervised mentorship, can assist the working therapist who wishes to work in an NICU.
Standards for On-the-Job Training
We suggest that quality teaching materials and guidelines be developed to help NICU occupational therapists maximize the benefits of on-the-job training. AOTA could play an important role in developing these materials and guidelines as well as in emphasizing the need for a variety of on-the-job training experiences. This recommendation stems from our finding that most respondents received on-the-job training, and it is likely that this training method will continue to playa central role in the future.
In addition, many respondents believed that on-the-job training could be a valuable learning experience and should be considered important. Further, occupational therapy managers have the ethical responsibility (AOTA) 1994) to assure that their staff members are qualified to provide safe and effective intervention in the NICU. Occupational therapy managers can use the AOTA NICU Task Force guidelines for ensuring competency criteria.
Increasing Opportunities for Supervised Training
On the basis of the respondents' strong desire for supervised training, we recommend that mentorships and other supervised training experiences be developed at both the national and local levels. AOTA could serve as a referral network that links prospective NICU occupational therapists with experienced mentors. Although it is important for occupational therapists to work with mentors who are themselves occupational therapists, other health care professionals working in the NICU may prove helpful in teaching beginning therapists, including physicians, nurses, or physical therapists.
At a local level, occupational therapists should work together to identify potential mentorship experiences. Often, an NICU will only need the services of one occupational therapist, which may be on a part-time basis. Under such circumstances, it is difficult to justify the added personnel costs incurred by a trainee, and highly creative solurions may be required to establish mentorships. For example, in a metropolitan area, it may be possible for an established NICU occupational therapist in one hospital to provide a mentorship to an occupational therapist beginning work in another hospital. This type of mentorship would likely require the cooperation of both hospitals and an ability of the mentor and trainee to spend time in each other's institutions.
Standards for supervision and mentorships are needed. Respondents reported such variability in the quality of mentorships that it is apparent that no standards exist for this method of training.
A Role for Workshops
To improve the quality of occupational therapy services in the NICU, we believe that high-quality workshops by recognized NICU experts should be offered at both national and local conferences. Survey respondents indicate that, as a group, they are hungry for such learning experiences. As a prerequisite for participation at such workshops, we recommend that participants first read selected self-study materials. This linkage of self-study materials with workshops would ensure that workshop learning would playa substantive role in increasing basic knowledge and teaching clinical reasoning skills.
High on the Jist of topics for such workshops is evaluation, as most respondents indicated a lack of familiarity with different evaluation techniques and instruments. The process of learning to use assessments also would be helpful in enhancing clinical reasoning skills, particularly if it linked assessment findings with differences in treatment. Competent evaluation should lead to appropriate treatment decisions, a major objective in the training of NICU occupational therapists.
Workshops can also provide an opportunity to begin establishing criteria for competency. Many states already require occupational therapists to attend a certain number of continuing education courses per year for licensure, and AOTA-sponsored or other workshops provide opportunities for professional development for NICU therapists. In developing training opportunities and increasing competency, it is essential that these issues not be approached in a top-down manner. It would be a mistake for workshops to be confined to leCtures by national experts. Rather, workshops should be structured in ways that provide opportuni ties for current and prospective NICU occupational therapists to develop local means for improving their area of specialization. For example, as parr of a 3-day workshop, smaJi group discussions could be structured in which participants work together to develop ways to enhance and maintain quality of training and service delivery in their own communities as well as at the national level.
Limitations a/This Study
The most predominant limitation of mail survey is low response rates; however, the 83% response rate of this study diminishes the possibility of bias due to large numbers of nonrespondents. As with all surveys, responses gained in this study represent only what respondents reported and the opinions they offered at a particular point in time. Additionally, phrasing or terminology used in the questions may have affected responses because respondents may have interpreted the questions differently than intended. Pretesting was used to diminish the possibility of this occurrence. In retrospect, surveys may omi t important areas of concern. This survey did not pursue information regarding financial implications of needed training nor did it seek opinions regarding ethical implications regarding NICU training.
Summary
NICU occupational therapists were surveyed to better understand the nature of their current practice, what knowledge and skills they view as essential to their work, their training experiences, and what methods of training they would recommend for occupational therapists entering NICU practice. Overall, the respondents reported a lack of education and training experiences to meet the specialized needs of the NICU and provided information regarding what forms of training would best meet the needs of NICU occupational therapists. Following from their ideas, we discussed a number of training suggestions that might be achieved at both the national and local levels, including providing pediatric work experience, teaching a knowledge base ofNICU work and clinical reasoning skills, establishing on-the-job training standards, increasing opportunities for supervised training, and creating workshops for continuing education. .6.
